Pod1 induces myofibroblast differentiation in mesenchymal progenitor cells from mouse kidney.
The class II basic helix-loop-helix (bHLH) transcription factor Pod1 is expressed in mesenchymal cells including smooth muscle progenitors during development and in interstitial cells in adult organs. To determine the role of Pod1 in mesenchymal cell smooth muscle and myofibroblast differentiation, we examined a kidney progenitor cell line (4E) that endogenously expresses Pod1 and its class I bHLH partner E2A. In vitro-translated Pod1 co-immunoprecipitated E2A and increased E2A binding to a calponin promoter E-box sequence as determined by an electrophoresis mobility shift assay (EMSA). Overexpression of Pod1 and E2A resulted in increased smooth muscle and myofibroblast gene expression including calponin, SM22alpha, alphaSMA, fibronectin, and connective tissue growth factor (CTGF) compared with overexpression of E2A alone. Suppression of Pod1 by siRNA resulted in increased cell proliferation and reduced expression of alphaSMA, fibronectin, and CTGF, and myofibroblast secreted proteins including pro-fibrotic cytokines and inhibitors of matrix metalloproteinases. Examination of the signaling pathways for myofibroblast differentiation including Rho/Rho kinase and p38 MAPK showed that inhibition of actin polymerization by Rho kinase inhibitors decreased nuclear Pod1 levels while inhibition of p38 MAPK decreased Pod1 expression. These results indicate that Pod1 increases myofibroblast differentiation in combination with E2A and promotes a myofibroblast phenotype in mesenchymal progenitor cells.